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(57) Abstract 

PROBLEM TO BE SOLVED: To achieve vehicle 
t>ehavior that more dosely matches the sense of the 
driver during inter-vehicular distance control than 
under normal control, the inter-vehicular distance 
control being executed under a situation in which a 
preceding vehicle leaves behind the vehicle 
equipped with this device, even if an actual 
phyaica! quantity betv^een the vehicles is shorter 
than the desired physic^ quantity between the 
vshides. 

SOLUTION: If the actual inter-vehicular time 
becomes shorter than the target irrter-vehicular time 
because of deceleration cf preceding vehicle as 
shown in (a) and the preceding vehicle shifts to 
acceleration state and leaves the following vehicle 
behind as shown in (b), then the target 
inter-vehicular distance is temporarily reduced. 
More spedficaliy. the actual Inter-vehlcular time 
at that point is used as the target inter-vehicular 
lime, Is elongated with the elapse of Hme, and 
finally restored to the set target Inter-vehicular 



Ijme. whereby acceieration control can be executed. 
Therefore, the following vehide is not temporanly 
delayed from the preceding vehide or fh^ degree of 
delay is decreased. 
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♦NOTICES* 

JPO and IMPIX axa not responsibla for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[CIaim(s)] 

[Claim 1] The physical quantity between real vehicles which is the physical quantity eciuiviilent to the 
real distaice between two cars of the acceleration means and moderation means to which tlie 
acceleration and deceleration of the self-car are carried out, and a self-vehicle and a precedence vehicle, 
The deflection between vehicles which is a difference with the physical quantity between ttuget vehicle's 
which is the physical quantity equivalent to the target distance between two cars of a sclf-v-shicle and a 
precedence vehicle. And by computing the controlled variable between vehicles based on tlie relative 
velocity of a self- vehicle and a precedeace vehicle, and canying out drive control of said acceleration 
means and the moderation means based on the controlled variable between the computed vehicle In the 
control unit between vehicles equipped with the control means between vehicles which maJces a self- 
vehicle follow a precedence vehicle and makes it run a vehicle the control means between said vehicles 
The control unit between vehicles characterized by performing control between vehicles wliich 
controlled the moderation degree rather than the time of the usual control when the situation that the 
physical quantity between said real vehicles becomes smaller than the physical quantitv between said 
target vehicles, and said precedence vehicle keeps away from a self-vehicle during control activation 
arises. 

[Claim 2] In the control unit between vehicles according to claim 1 , it has same precedence vehicle 
judging means to judge whether the precedence vehicle of a controlled system is last tijne tlie same still 
as the precedence vehicle in a control period. The control means between said vehicles When the 
situation that the physical quantity between said real vehicles becomes smaller than the physical 
quantity between said target vehicles, and said precedence vehicle keeps away from a self-v ehicle 
during control activation arises last time after flattery slowing down to the same precedence vehicle as 
the precedence vehicle in a control period. The control unit between vehicles characterized by 
performing control between said vehicles which usually controlled the moderation degi-ee r.ither than tiie 
time of control. 

[Claim 3] hi the control unit between vehicles according to claim 1 or 2 with the control between said 
vehicles which usually controlled the moderation degree rather than the control at the time About the 
physical quantity between target vehicles in control between vehicles, the physical quantity between said 
real vehicles becomes smaller than the physical quantity between said target vehicles. And the physical 
quantity between real vehicles at the time of the sitiiation that said precedence vehicle keeps away from 
a self-vehicle arising, or the value of the near is set up as provisional physical quantity between target 
vehicles. It is the control unit between vehicles which lengthens one by one according to time amount 
progress, and is characterized by being the control between vehicles performed while returning to the 
physical quantity between target vehicles finally set up. 

[Claim 4] hi the control unit betiveen vehicles according to claim 1 or 2 with the control between said 
vehicles which usually controlled the moderation degree rather than the control at the time When the 
situation that the physical quantity between said real vehicles becomes smaller than the phy$ical 
quantity between said target vehicles, and said precedence vehicle keeps away from a self-vehicle about 
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the physical quantity between target vehicles in control between vehicles arises To the physical quantity 
between target vehicles set up m the range below a predetermined vahie forwaid in relative velocity so 
that relative velocity was smaU, near. It is the control unit between vehicles characterized by being flie 
control between vehicles performed while returning to the physical quantity between tiirget vehicles 
which will cany out a setup soon, lengthens one by one according to time amount progress, and was 
finally set as the physical quantity between real vehicles so that relative velocity is large. 
(Claim 5] In the control unit between vehicles according to claim 1 the control means between said 
vehicles During control activation, when the physical quantity between said real vehicles becomes 
smaUer than the physical quantity between said target vehicles It is premised on performing control 
between vehicles to which said precedence vehicle controlled the moderation degree rather than the time 
of said usual control also in the situation of approaching a self-vehicle. With the control between said 
vehicles which usually controlled the moderation degree rather than the control at the time When the 
situation that the physical quantity between said real vehicles becomes smaller than the physical 
quantity between said target vehicles about the physical quantity between target vehicles in control 
between vehicles arises Li the range below a predeteimined upper limit forward by more than the 
predetermmed lower Umit negative in relative velocity It is the control unit between vehicles 
characterized by being the control between vehicles performed while reUiniing to the physical quantity 
between target vehicles which >^'ill carry out a setup soon, lengthens one by one according io time 
amount progress, and was finally set as the physical quantity between real vehicles so that near and 
relative velocity are large to the physical quantity between target vehicles set up, so that relative velocity 
was small. ' 

[Claim 6] In the control unit between vehicles according to claim 2 with the control betweea said 
vehicles which usually controlled the moderation degree rather than the control at the time When the 
situation that the physical quantity between said real vehicles becomes smaller than the physical 
quantity between said target vehicles, and said precedence vehicle keeps away from a self-^ chicle about 
the physical quantity between target vehicles in control between vehicles arises In the range below a 
predetermined upper limit forward by more than the predetermmed lower limit forward in relative 
velocity It IS the control unit betA^een vehicles characterized by being the control between vehicles 
performed while retummg to the physical quantity between target vehicles which will carry out a setup 
soon, lengthens one by one according to time amount progress, and was finally set as the physical 
quantity between real vehicles so that near and relative velocity are large to the physical qmintity 
between target vehicles set up, so that relative velocity was small. 

[Claim 7] It is the control unit between vehicles characterized by the control between vehicles which the 
control means between said vehicles performs in the control unit between vehicles of a publication being 
^ . ^ ^^^'^^ ^'^^ ^ * self-vehicle based on the time amount betweea vehicles 

which did the division of the distance between two cars with the vehicle speed so that tlie tine amount 
between real vehicles may be m agreement with the time amount between target vehicles eii her. 
[Claim 8] In the control unit bet^veen vehicles according to claim 1 or 2 control between said vehicles 
the accelerabon of a self-vehicle It is premised on being what is controlled against the targev acceleration 
computed correspondmg to the physical quantity between said target vehicles. With the control between 
said vehicles which usually controlled the moderation degree rather thaii the control at the time It is the 
control unit between vehicles characterized by being the control performed while renaming lo the' 
acceleration lowCT hmit when setting the lower Umit of said target acceleration as 0 or a negative small 
value provisionally, reducing said acceleration lower hmit according to time amount progress and 
finally not controlling a moderation degree. ' 
[Claim 9] Claims 1-8 arc the record media which recorded the program for operating a comimter system 
as a conttol means between vehicles of the control unit between vehicles of a pubUcation and in which 
computer reading is possible either. 
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DETAILED DESCRIPTION 



iPetailed Description of the Invention] 
[0001] 

°5 Invention] This invention relates to the control unit between vehicles for inakiog a self- 
vehicle follow a precedence vehicle and making it run a vehicle etc 
[0002] 

[Description of the Prior Art] ConventionaUy, while raising the transit safety of an automoldle, the 
control umt between vehicles which makes a self-vehicle follow a precedence vehicle automatically is 
known as a technique for mitigating an operator's actuation burden. It is the technique which a way 
coiitrols so that the flattery carries out and the deflection between Vehicles which is a differsnce of the 
real distance between two cars of a self-vehicle and a precedence vehicle and the target distance between 
two cars set up beforehand is lost. Target acceleration is computed based on the deflection between this 
vehicle, and relative velocity (whenever [ to whenever / precedence vehicle speed / seltVvehicle speed 1) 
and specifically, an accelerator and a rediictton gear are controlled so that the acceleration cf a self- 
vehicle turns mto that target acceleration. 

[0003] In addition, even if it uses not the distance between two cars itself but the value ("thij time 
^ount between vehicles" is called below) which did the division of the distance between tvo cars with 
the vehicle speed of a self-vehicle, it is realizable similarly. Moreover, since the distance between two 
cars IS computed by detecting time amount until it irradiates a laser beam or a tnmsrais.sion wave to a 
precedence vehicle and the reflected Ught or a reflected wave wins popularity in fact, ssime control may 
be performed m the real time and the target time using the detected tinie amount itself Thus, if it is the 
physical quantity equivalent to the distance between two cars, since it is realizable, suppose that it is 
descnbed as the physical quantity between vehicles" including these. Moreover, the target acceleratiou 
menboned above is a so one example of "the controlled variable between vehicles", and is rood also as 
an acceleration error (target acceleration-real acceleiBtion), and target torque or target relative velocity 
besides it. However, target acceleration may be used as an example of "the physical quimtit^ between 
vehic es ^ if needed as an example of the distance between two cars and "the controlled variiible between 
[0004] ^ ^ ^ ^ ^ ^ understanding easy during the foUowing explanation. 

[Problem(s) to be Solved by the Invention] However, it is possible by fixing the target <iista)ice between 
two CTTS that an operation feeling gets worse as shown below depending on a situation. For ixample the 
situation accelerated after the precedence vehicle slowed down temporarily during control between ' 
vehicles is considered. In this case, if the real distance between two cars of a self-vehicle and a 
precedence vehicle becomes shorter than the target distance between two cars because a precedence 
vehic e slows down temporarily, it will double with the target distance between two cars, and a self- 
vehicle will be slowed down utterly. Then, if the real distance between two cars is shorter than the target 
distance between two cars even if it is the case where a precedence vehicle tends to accelerate and it is 
going to keep away from die self-vehicle, as control between vehicles, moderation wiU be continued too 
For this reason, a self-vehicle wiU also be accelerated only after the real distance between two cars 
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serves as near the ta^et distance between two cars, and a precedence vehicle will be Mowed Since the 
^vehicle IS slowed down and does not shift to acceleration cont„,l easily in spite of hav^ '^dy 
acceler^ed the pteced^cc vehicle fipm before that, it is temporarily left from a piec«i^ce5ehicr or 
^^T!^^'' unavoidable also to a consecutiveness veWcle. P"^^'^"^- venicie, or 

to S^V'-. w ^'S^I; '^ri^^f that I want you to shift to acceleration control promptly and 

to shift to a suitable flattery condition, it cannot ride the flow of traffic but may make aggniJatioi of ^ 
Sfn^S;^ ^^^^ "^""'^ ^et^een vehicles in such a situation ""^^ 

SJ^TT' 1 "''J^ self-vehicle is running the slow lane, for example on a hishway. and it is 
^^^n^^S^^ self-vehicle at high speed assumes the case (inteirupting) wheria Umc change 
ITX^^ ' into a self-lane from a fast lane. Although the car which haS made a lane change seizes 
as a precedence vehicle new for a self-vehicle, when the distance between two cars imjnediat Jy after 
lane modification is shorter than the target distance between two cai^. after once sloSovm a sel^ 
vehicle and opemng the distance between two cars noting that I wiU double with ti^^^t Za^S 

rather than the self-vehicle, a precedence vehicle is in the situation which separates from inunediatT 
after lane modification from the self-vehicle, is temporarily left from a pre(2ienS vS^i^y make 
?oXl1SiT'?J'^?r ''^^^^^ unavoidable, when a self-vehicle once sSol ' 

i-iy^^ »\although the dnver considers that I want you to shift to acceleration control promptly and 
S^Srion ZT^' flattery condition, it cannot ride the flow of traffic but may make a^^vSon of ^ 
?nnS? T?.!^^ u^^^ ^y^^ "f""^ ^^^^ ^^W*^!^ also in such a situation. 

LSn^^.!l "^i^ "^^^^ ^"^^ ^"^^^^^^ ^^i^g consideration about the • 

situation between the cars assumed in the future [ whether to approadi whether is it dependent onTe 
re^ distance between two cars of a self-vehicle and a precedeiS vehicle too much Se1^d«Jce 
vehicle IS keeping away to a self-vehicle ]. And even when it had only ^ch ^ a^I^or 

off and a down sMft, as a moderation means, aggravation of an operation feeling existefa Tittle bS 

SS?' '^''"''f^" T.^' ^^^h agreed in an operator's feeliag more 

^^^Ln^n,t?\'^'^ " ^ ^^""^S the control unit between vehicle, wbch can 

sft^h^n^^fl r'"^ the operation feeling m the control between vehicles which performs in the 
situahon that the precedence vehicle is keeping away from the self-vehicle even if it is the case that the 
phys^^al quantity 

t^.'fSl^h/.K'^^ the Problem] The control unit between vehicles according to claim 1 miule in order 
h^l v^^leir.T'^S"'^ purpose The physical quantity between real vehicles whose cnfrS 7^ 
v^nf J?^ P^^'^?^ '^^^^ equivalent to the real distance between two cars ol" a self- 

vehicle and a precedence vehicle. The deflection between vehicles which is a difference with the 
tC^. ^r^?. ^^eet ^^^^1^^ ^Wch is the physical quantity equivalent to the te^^et distance 

fol W ^ ^ ^ precedence vehicle. And it is prSiised on making u selSeWcle 

ve^ll inakmg it run a vehicle by computing the controlled varifble between 

coS o^r^rJi!^'^'^^^ velocity of a self-vehicle and a preced^ce vehicle, and c^ag out drive 
^put^^S ^ moderation means based on the confroUed variS between the 

m 1] In addition, when the configuration which detects time amount until it irradiates a la.<>er beam or a 

Specie? nX:or:rTfT' ^'"^^'^ ^ ^^^^^^^ ^^^^ ''^^^^^ f^^^^^ 
u^Tt^ ^ ^ ajeflpcted wave wins popularity is adopted, the detected time ariount itself may be 

vSti^, 'f't "^aT^ ^'"^"^ b« and tiie time amount bXeen 

l^lu ? ' ^'^^^ ^ forthei. Moreover, as a contS 

variable between vehicles, target acceleration, an acceleration eiror (target acceleratiok-real 
acceleration) or target torque, target relative velocity, etc. can be considered 

[0012] A sitiiation which was accelerated once the precedence vehicle slowed down as this ' situation 
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that the physical quantity between real vehicles becomes smaller than physical quantity between target 
vehicles, and a precedence vehicle keeps away fiom a self-vehicle during control activation" as 
mentioned above, the situation that the car which is carrying out high-speed transit made a l^e change 
and became a precedence vehicle from the self-vehicle, etc. are mentioned. Although it will accelerate ' 
and follow m ttie usual control between vehicles after once slowing down a self-vehicle and enlareine 
physical quantity between vehicles noting that I wiU double with the physical quantity betv/een tJget 
vehicles when the physical quantity between vehicles is smaller than the physical quantity between 
target vehicles (after openii^ the distance between two cars) Since the precedence vehicle is carryine 
out high-speed transit iath(* than the self-vehicle, it is teraporaitly Jeft from a precedence vehicle or 
may malce a consecutiveness vehicle make moderation unavoidable, when a self-vehicle once slows 
down Tbat IS, the flow of traffic cannot be ridden but aggravation of an operation feeling may be made 
to mvitem the usual control between vehicles. yy^^iuauc 
[0013] If control between vehicles which controlled the moderation degree rather than the time of the 
usual control is performed like the control unit between vehicles of this invention to it being 

^ precedence vehicle will be lost, or the degree will decrease. In addition, even if it 
IS the case where the same moderation control as "controlling a moderation degree" is carri.jd out. when 
perfoimmg loose moderation relatively, of course, constant speed or the case where acceleration transit 
IS earned out is mcluded^ without slowing down. Even if a situation which was accelerated by this once 
Je precedence vehicle slowed down, and the situation that the car which is carrying out high'Speed 
trai^it made a lane change, and became a precedence vehicle from the self-vehicle arise, in order to 
perform control between vehicles which controUed the moderation degree rather than tlie time of the 
usual control, it becomes with the car behavior which agreed to an operator's feeling more and 
nnprovement m an operation feeling is achieved. 

[0014] In addition, it is also effective to perfonn, when the situation that the physical quantity between 
re^ vehicles becomes smaller than the physical quantity between target vehicles, and siiid precedence 
vehicle keeps away froni a self-vehicle produces last time the control between vehicles which controlled 
the moderation degree after flattery slowing down to the same precedence vehicle as the pre cedence 

V"*""^ P®""*^ ^ ^^^"^ '^ ''^^^ 2. This has the intention of control between vehicles which 
controlled the moderation degree during the flattery transit to a precedence vehicle in a situation which 
was accelerated once for example, the precedence vehicle slowed down being carried out, a:5 mentioned 
above. In such a situation, since between vehicles is separated with nature in case the pi-ececlence vehicle 
accelerates and separates, a self-vehicle does not need to slow down greatly, does not need to detach 
rnJfTfV ''^f?}f^> « considered as it is more desirable to control a moderation degree 
[001 5] In addition, it is a premise to have same precedence vehicle judging means to judge whether the 
precedence vehicle of a controlled system is last time the same as the precedence vehicle in a control 
period in thw case. And a^tiiough it faces performing "control between vehicles which usual ly controlled 
the moderation degree rather than the control at the time" and various approaches can be adopted for 
example, as shown m claun 3, about the physical quantity between target vehicles in coatrol between 
vehicles Tlie physical quantity between real vehicles at the time of the situation that the phy.^ical 
quantity between real vehicles becomes smaUer than the physical quantity between target vehicles and a 
Fecedence vehicle keeps away fiom a self-vehicle arising, or the vahie of the near is set up ^ 
provisional physical quaiitity between target vehicles. According to time amount progress, ii lengthens 
one by one, and it is possible to perform, retinning to the physical quantity between target vehicles 
finaUy set up. In case it reftuns to the physical quantity betiveen these target vehicles, the physical 
quantity between target vehicles is rehimed with the change inclination which does not cam' out 
moderation control too much. According to this approach, m die sitiiation accelerated once the 
precedence vehicle mentioned above slowed down, or the sitiiation that tiie car which is carrying out 
iughrspeed tiansit made a lane change, and became a precedence vehicle from the self-vehicle, it can 
accelerate promptly and a precedence vehicle can be followed. 

[0016] Moreover, as another example of "control between vehicles which usually controlled the 
moderation degree rather than the control at the time", as shown in claim 4 When ttie sitoaticn that the 
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physical qumtity between real vehicles becomes smaller than the physical quantity between said target 
vehicles, and a precedence vehicle keeps away from a self-vehicle about flie physical quaniity between 
target vehicles in control between vehicles arises To the physical quantity between tarjjet vehicles set up 
m the range below a predetennined value forward in relative velocity, so that relative veloc ity was 
small, near, It is possible to perform returning to the physical quantity between target ^'ehicles which 
wiU carry out a setup soon, lengthens one by one according to time amount progress, and was finally set 
as tae physical quantity between real vehicles so that relative velocity is large. According to this 
approach, in each **•• assumed below, a setup of the physical quantity between target vehicles which 
agreed m an operator's feehng more can be performed. 

[0017] (1) it interrupts having - the time -- lane modification - in the situation that ihe car carried out 
newly became a precedence vehicle, since the physical quantity between target vehicles will be 
contmuously corresponded and set as the decision result of whetiier to be in the condition tJiat the 
precedence vehicle keeps away from a self-vehicle, a setup of the physical quantity belweesi target 
v^cles which agreed m an operator's feeling more is possible. In order to explain this point further 
what the sihiation that a precedence vehicle kept away fixwn a self-vehicle produced" is judged as aa 
acample of a comparison by bemg beyond a predetermined value (for example. 0) with relative velocity. 
While setting up the physical quantity between real vehicles as provisional physical quantity between 
target vehicles only at this time, when it is under a predetermined value (for example, 0) with relative 
velocity, the case where it usually considers as the physical quantity between target veliicles of a 
passage is assumed, hi this case, following un-anrangmg are assumed. Since actuation of the control unit 
beuveen vehicles differs when the physical quantity between target vehicles provisionally set up before 
and behind a predetermined value changes in the shape of a step although a car operator can hardly 
distmguisb the difference in the situation, it becomes impossible that is, for an operator to understand 
the difference m the actuation by the case where relative velocity is minutely larger than a 
predetermined value, and the case of being minutely smaU. Then, as mentioned above, it can prevent 
such un-ananging by settmg up the physical quantity between target vehicles continuously. 
[0018] hi addation, when shown in claim 4, "the situation, i.e., relative velocity, that a precedence 
vehicle keq)s away from a self-vehicle" is a device about the control between vehicles in a fonvard (or 0 
IS mcluded) field, and smce relative velocity has not made reference about the control between vehicles 
about the field below a negative predetermined value, you may usually be control of a passage, however, 
such - dividing -- - when rare, it is also desirable to perform control between vehicles as shown b 
claini 5 which relative velocity devised also about the negative field, that is, when the physical quantity 
between real vehicles becomes smaller than the physical quantity between target vehicles It is premised 
on perfonmng control between vehicles to which the precedence vehicle controlled the moderation 
degree rather flian the time of the usual control also in the situation of approaching a self-vehicle When 
ttie situation that the physical quantity between real vehicles becomes smaller than the physical quantity 
between said target vehicles about the physical quantity between target vehicles in control between 
vehicles produces usually, control between vehicles which controlled the moderation dcgrc« rather than 
the control at the tune" To the physical quantity between target vehicles set up in the range below a 
predeteimmed value forward with beyond a predetermmed value negative in relative velociiy so that 
relative velocity was small, near, It performs returning to the physical quantity between target vehicles 
which will cairy out a setup soon, lengthens one by one according to time amount progress, and was 
mrff m ?S ^ I Pliysical quantity between real vehicles so that relative velocity is large. 
[0019] Thus, when setting up the physical quantity between provisional target vehicles taken into 
consideration to the negative field, it is possible to use the map shown in drawing 9 (a) An :ixis of 
ordmate is expressed with the tune amount between provisional target vehicles (s), and it expresses the 
axis of abscissa with relative velocity (km/h), and relative velocity makes drawing 9 (a) uniJ bimly the 
hme amount between setting target vehicles in a less than one negative predetermined lowe,- limit [ Vr 1 
held, and it is uniformly taken as the one where the time amount between real vehicles or the 
predetermined value Tdmin is larger in the field where relative velocity is bigger than flie forward 
predetennined upper Umit Vr2. In addition, this predetermined value Tdmin is explained into the 
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following operation gestalt And relative velocity makes time amount between vehicles in the 
predetenmned lower limit Vrl, and time amount between vehicles which interpolated suitably between 
the tune amount between vehicles in the predetenmned upper limit Vr2 the time amount b<;tween 
provisional target vehicles between one or more negative predetermined lower limits Vr and the forward 
predetermined upper limit Vr2. 

[0020] When extent which the precedence vehicle which has made a Jane change leaves by considering 
as such a sehip is very loose, it acts in the direction for which it vacates between vehicles. Ivloreover 
allhough it acts m the direction for which it vacates between vehicles when extent which a precedence 
rekbvtty ES-ge) ^^^^ ^ ^""^ (comparing, when an ai)pio:ich degree is 

[0021] (2) In the sihiation under follow-up control to the method of flattery moderation Toldkazu and a 
pro^edCTice vehicle as shown in claim 2, it is thought that considering as the following setuij is desirable 
as for the relation of the provisional physical quantity between target vehicles and relative velocity 
Namely, the control between vehicles which usuaUy controlled the moderation degree mthw than the 
control at the tune as shown in claim 6 When the situation that the physical quantity bctwe(;n real 
vehicles becomes smaUer than the physical quantity between said target vehicles, and a precedence 
vehicle ke^s away from a self-vehicle about the physical quantity between target vehicles in control 
between vehicles anses hi flie range below a predetermined upper limit forward by more than the 
predetenmned lower limit forward in relative velocity It perfonns returning to the physical quantity 
between target vehicles which wiU carry out a setup soon, lengthens one by one according to time 
amount progress, and was finally set as the physical quantity between real vehicles so that near and 
relative velocity are large to the physical quantity between target vehicles Set up, so that relative velocity 

[0022] When setting up the physical quantity between these provisional target vehicles, it is possible to 
use the map shown m todng.9 (b). An axis of ordinate is expressed with the time amount between 
provisional target vehicles (s), the axis of abscissa is expressed with relative velocity (km/h) and 
relative velocity makes dravang, 9 (b) unifonnly the time amount between setting targel vehicles in a less 
than one forward predetermmed lower limit [ Vr ] field, and makes it unifonnly the bigger 
predetenmned value Tdset than the time amount between real vehicles in the field where relative 
velocity IS bigger than the forward predetennlned upper limit Vr2. In addition, this predetermined value 
Tdset IS explamed m the followmg operation gestalt. And relative velocity makes time amoimt between 
vehicles m the predetermmed lower hmit Vrl. and time amount between vehicles whicli interpolated 
suitably between the tune amount between vehicles in the predetenmned upper limit Vj2 th.3 time 
amount between provisional target vehicles between one or more forward predetenmned loAver limits Vr 
and the forward predetermined upper limit Vr2. 

^023] By considwing as such a setup, predetenmned conditions are satisfied during follow-up control 
the precedence vehicle when judging that a precedence vehicle keeps away from a self-vehicle can keep 
away when a degree is smaU, the control degree of moderation can be made small, and the feeling 
which a car operator senses at the time of follow-up control can be made better 
[0024] In addition, m being the control which makes it run a self-vehicle as are shown ia claim 7 and 
me tune amount between real vehicles is in agreement with the time amount between target vehicles 
based on the tune amount between vehicles to which the control between vehicles which the control 
means between vehicles perfonns did the division of the distance between two cars witli the vehicle 
speed. It can perform a setup of the provisional physical quantity between target vehicles with the thing 
easily proportional to the vehicle speed. 

(0025] As shown in claim 8, when control between vehicles is premised on being what contj ols the 
acceleration of a self-vehicle against the target acceleration computed conesponding to the physical 
quaiitity between target vehicles to others, even if it adjusts target acceleration so that the lower limit of 
acceleration may be restricted, control between vehicles which usuaDy controlled the moderation degree 
rather than the control at the time can be perfomied. That is, the lower limit of tai get acceleration is 
provisionally set as 0 or a negative smaU value, the acceleration lower limit is reduced according to time 
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amount progress, and it returns to the acceleration lower limit when finaUy not controlling a moderation 

[0026] In addition, it can have the function to realize the control means between vehicles of such a 
control umt between vehicles in a computer system, as a program started for example, by the computer 
system side. It can record on the record medium which can computer read the case of such a program 
for example, a floppy disk, a magneto-optic disk. CD-ROM, ahard disk, etc., and can ase by lo^ to 
a comput^ system and starting if needed. In addition, said program is recorded by using ROM and 
backup RAM as the record medium in which computer reading is possible, and this ROM or Backuo 
RAM may be racoiporated and used for a computer system. 

[0027] Moreover, you may make it make an automatic gear change machine generate damping force by 
d€«eleratmg_acarwi*thedampingforcewWchadjustedthebrakepressuretot^ ^ 
for example in the self-vehicle as a moderation means.in the control device between veMcl.Js, and wi 
generated, makmg an mtemal combustion engine generate damping force (the so-called enjnne brake) 
by c^iymg out the close by-pass bulb completely of an internal combustion engine's tlirottl e valve or 
canying out the down shift for example, of the automatic gear change machine. Furthetmoi-e you may 

make It make a car generate damping force combining these control J 
[0028] 

[Embodiment of the Invention] Dravdagl is a block diagram showing the outline conf.gunition of the 
vanous control circmts earned m the automobile shown centering on the electronic eonfrol 2 ("the 
r^S A?^ ^SSl^f ^"'^"1" hereafter.) for control between vehicles and the br.±e electronic 

^^iiu^ ^J! fS^r'^ v^^^ hereafter.) with which invention mentioned above was appUed. 
[0029] The control ECU 2 between vehicles is an electronic circuitry constituted conswlerice the 
microcomputer as a core, and receives the present vehicle speed (Vn) signal, a steering angle (slr-eng, 
SO) signal, a yaw rate signal, (he time amount signal between target vehicles, windshield-wiper-switfh 

''"S^Slf^*" etc. from the engine electronic 

control 6 ( 'Engine ECU" is called hereafter.). And the control ECU 2 between vehicles is C3rrying out 
mmm l"^"^^*^" ^'^ ^ ^ operation between vehicles based on this received date. 

[0U30J The laser radar sensor 3 is an electronic circuitry constituted considering the scanning ranging 

T ?i^^^^''""P"^f a core. The present vehicle speed (Vn) signal received fr^ die 

^Tif^yjlTT ^ ^ ^"^^"^^ ""S^^' ^ precedence vehicle which 

K^r^ ''T"^ ""^^S ^^^^ ^<Ji"s of curvature R etc., the self- 

lane probabihty of a precedence vehicle is calculated as a function of some control units between 
vehicles, and it transmits to the control ECU 2 between vehicles as precedence vehicle infoimation also 
mcluding mformatioi^ such as relative velocity. Moreover, the diagnosis signal of laser radiff sensor 3 
self IS also transmitted to the control ECU 2 between vehicles. In Edition, Sis laser radar somsor 3 
functions also as same precedence vehicle judging means. 

w.w^L^t,^!!!?'!: "^^I '^^^ "^^^^ ""^^^ ^'^^ ^'^^"g ^''Posure of a transmission 
wave or the laser beam, and is funcUonmg the distance of a self-vehicle and a front body on the 

."^ r,?^^ T^^ ? ^^^^^^^^'^ ^ ^ detectable ranging means corresponding to 
frfn^Ti"^ f''^''^'' ^^^^ reflected wave or the reflected Ught from a body 
[0032] Furthermwe, the control ECU 2 between vehicles determined the precedence vehicle which 
should carry out distance-between-two-cars control based on the self-lane probabihty included in the 
^ ^''^^ ^ infomiatiqn received from the laser radar sensor 3 in this way. and has ti^mitted a 
target acceleration signal, a fuel cut demand signal, OD cut demand signal, the 3rd-speed down-shift 
demand signal, and the brake demand signal to the engme ECU 6 as a control-command value for 
adjusting appropnately the distance between two cars with a precedence vehicle. Moreover alarm 
generattng is judged, an alann sounding demand signal is transmitted or an alarm sounding .lischarge 
demand signal is ttansmitted. Furthermore, the diagnosis signal, the indicative-data signal, etc. are 
fransmitted^In addition, the control ECU 2 between this vehicle is equivalent to the cSlrol means 
between vehicles. ^ 

[0033] A brake ECU 4 is an electronic ciicuitry constituted considering the microcomputer jis a core. It 
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^JZl ! !f^^ ""^^ ^^"^ ^ ^"^8 ^ ^ steering angle detection means to 

de tec the steenng angle of a car, the yaw rate sensor 1 0 which detects a yaw rate as a car revolution 

ot^wl ^fi^^ "^^^^ ^2 which detects the rate of each wheel. The brake actuator 

25 which cames out duty control of the closing motion of the boost control valve and reduced oresSie 

me control ECU 2 between vehicles or to control a brake foree fliroagh an engine ECU 6 is controlled 

^Sfrom iJ^iTpt^'^^^^^ singing of the warning buzzer 14 accor^g to the alann demand 
signal from the control ECU 2 between vehicles through an engine ECU 6 

Af^tl^^i^'^^^Py ^ ^^^tronic circuitry constituted considering the microcomputer as a core 
Am drtectmg sipial or Body LAl^ 28 from switches of the brake switch 18 which deterts * ^********** 
li^^Lf^^r?!!^^fw^^f ' cruis^conlrol switch 20. the cruise main sv^itch 22. and 

T^Si ^uiht r-switch infomiation and tail switch infonnation to receive ^re 

? steering angle (str-eng and SO) signal and yaw rate signal from a bral;e ECU 4. Or 
the target acceleratiMi stgnal from the control ECU 2 between vehicles, a fuel cut demjmd iignd OD 
cut demand signal, the 3rd speed down-shift demand signal, the alarm demand signal. Ihe dia^o's^ 
signal, the mdicative-data signal, etc. are received. , u-^ui^ignosis 

^^^^Bjnc ECU 6 is outputting the drive instruction to the throttle actuator 24 i^d the 
^^^nfn, f of transmission 26 which adjust the throttle opening of fte internal combustion 
rSlt^?"^ T?* ^^^^ ^ ^ "^T^ ""'^^ according to the operational status judged firom this 
received si^. It is possible to control an internal combustion engine's output, a brie force or a gear 
cha^ige duft by these actuators. In addition, the transmission 26 in me case of tliis ope^ti^n gesUtTs^ 
5th speed automatic transmission, and the reduction gear ratio of the 4fli speed is set as "1", £id it has 
the so-called 4th speed + oyerdnve (OD) composition with which the reduction gear ratio of the 5th 
yeed was set as the value (for example, 0.7) smaller than the 4th speed, llierefc^e, when OD cut 
demand signal mentioned above is taken out. and transmission 26 has shifted to the 5th spe.id (namely 
shift position of an overdnve), a down shift is carried out to the 4th speed. Moreover, when a down-shift 
demfflid signal is taken out, and tansmission 26 has shifted to the 4th speed, a down shift is carried out 
to ttie 3rd speed Cons^uently, big engme brake will arise by these down shifts, and moderation of a 
self-vehicle wiU be performed by the engine brake. 

HwT'''^' ^^^^ ?^ i ^"^^ ^^^^y' '^"^^ ^"P^^y information on displays (not 
diown), sux:h as LCD with wbch the dashboard is equipped, through the body 
S^Tf J P^sent vehicle speed (Vn) signal, a steering angle (str-eng and SO) signal, tlie yaw rate 

^'f ^.^ftween target vehicles, the windshield^wiper-switch infomi=Uion signal, 
mm^ T •!? i'^''^ ""^''^ '^^"^^l t« c°"trol ECU 2 between vehicles. 

E?^F^^/k ^"""^ ^''v ? ^^"^ of draMn^2 - dm^^dngJ.2 . the processing performed by 
tne control ECU 2 between vehicles is explamed. Drawing 2 is a flow chart which shows the Maine 
pTocessmg.Tirst, If it judges whether it is under [ current control ] ******** in the first step SI 10 and is 

^2 m'Sw/r^ ''1 "^^'^ T^""^ ^°=^^>' ^^'^^ee whether the control initiation sNvitch was 
it. • V ^^y^?^ cruise-control switch 20 is carried out, it is in the condition that the 
i!?" ^l""^ ^""^ ^^'^^^^^ initiation switch is not set (S140:NO), an output 
(SI 100) is performed at the time of acceleration-and-deceleration equipment un-controlling and this 
Maine piocessmg is ended. About the detail of an output, it mentions later at the time of acceleration- 
ana-deceleration equipment un-controlling by SI 100. 

J^^^-fn' ^""V^^u (SnO;NO) but the control initiation switch was set (S 140:YES), it 

T ci ?i •! • P ^ "^'^ t current ] under control (SI 10: YES), it will shift to S130 

In S130. It judges whether the control end switch was set. If OFF actiiation of the cruise-conlrol switch 
7<5i'^'n ""J* condition that tiie control end switch is set. If the control end switch is set 

,.^1^7' P^?"n'"S an output (SHOO) at tiie time of acceleration-and-deceleration equipment 
un-controlling. this Mame processing will be ended, 

[0039] Moreover, if the control end switch is not set (S130:NO). each processing of tiie adjustment 
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be^een target vehicles (S500). a target acceleration operation (S600), speed adjusting control (S700) 
and an acceleration-and-deceleration equipment drive output (S800) is perfbtmed at the time of 
precedence vehicle acceleration, and this Maine processing is ended after that 

nl^SISfn*^ ^'^^f^'^ explanation about the whole processing, the detail of each processing shown 
in S500-S800, and SI 100 is e)q)lained in order. First, a target vehicles adjustment subroutijie is 

explamed with reference to the flow chart of drawinal at the time of the precedent 
acceleration by S500. 

[0041] Precedence vehicle selection is performed in the first step S501. Here, the detail of the 
precedence vehicle selection processing by S501 is explained with reference to the flow chart of 
f^';^^/^ • A precedence vehicle candidate group is extracted at step S5011 of the beginniag of drawing 
4 . This processmg is processing which extracts what has a larger self-lane probability about two or 
more target data received from the laser radar sensor 3 than a predetermined value. Here, a self-lane 
probabihty js a probability for each target to exist in the presumed advance on the street of a self-car 
and data processing is carried out within the laser radar sensor 3, and it is transmitted to the control ECU 
2 between vehicles as some target data. Next, it judges whether there is any precedence velucle 
candidate by S5013, If there is no precedence vehicle candidate, 'SSOBrNO and precedence vehicle data 
will be ended as data at the time of precedence *♦** recognition. On the other hand, if them is a 
in-ecedence yelncle candidate (S5013:YES), it will shift to S5015 and die distance between two cars wiU 
choose Oie muumum target as a precedence vehicle. It shifts to S 501 7 after that, and ends as data of the 
target which had precedence vehicle data chosen. 

[0042] After return and processing of S501 judges to drawing! whether a precedence vehicle is under 
recogmtion m S502. If a precedence vehicle is not [ be / it ] under recognition (S502:NO) this 
subrouhne wll be ended m^ng between setting vehicles into between target vehicles (851 5), and using 
a vehicles return tmer as 0 further (S5 17). In addition, you may be a fixed value between this setting 
vehic e. and may make it amend it depending on the vehicle speed. Hereafter, the time amount between 
vehicles is assumed as physical quantity between vehicles. . 

[0043] On the other hand, if a precedence vehicle is under recognition (S502;YES). a precedence 
vehicle acceleration judging will be performed (S503). The detail of this precedence vehicle acceleration 
judgmg processmg is explamed with reference to the flow chart of drawing 5 . At step S5031 of the 
beginrang of drawing! , it judges whether between the present car presence is smaller xhan between 
setong vehicles and if it is between < setting vehicles between the present car presence (S503 1 -YES) it 
S-iTv^ t7 / precedence vehicle is in the condition which is distant from the self-vehicle 
(b5U33}. If a precedence vehicle is in the condition which is distant from the self-vehicle (S5033'YES) 
a precedence vehicle acceleration flag will be considered as formation (S5035). On the other hand when 
you are between negative judgment. i.e., setting vehicle between current vehicles, in S5031, or'in not 

w'^fmf rct^J;^^?^''^ j""*^^'"^ aP^ecedence vehicle, is distant from the self-vehicle 
oy i3u:^j. It smtts to S5037 and suppose un-materializing a precedence vehicle acceleratior flag After 
VrZT^^ ^ subroutine, and shifts to S505 of drawine3 

[0044] Moreover, the control between vehicles which controlled the moderation degree is ^^ith the time 
of the precedence vehicle having made a lane change, and the flattery moderation back to the last time 
same precedence vehicle as the precedence vehicle in a control period, and it is more desirable to 
perform suitable contix>l according to each situation. For that purpose, what is necessaiA' is j-ost to 
Fnivi?^ . ^^^^t^^T^ acceleration judging (the 2) shown in drawing 6 in S503. 

1?,^^!. ^^\^^^^} of die beginning of dmwjngi , it judges whether the precedence vehicle target 
Z^uZ "^"^f^^f ^« precedence vehicle target number in a control period last tim.j. Here, the 
detailed contents of processing m these S5041 are explained with reference to drawi ng? and 8. In the 
laser radar sensor 3, processing as shown in the flow chart of drawing 7 is performed, s^d tvyo or more 
cars are recognized, carrying out matching with the past detection result Thus, the recogniz-sd car is 
c Hi Icq. 3. target, 

Ih^fnl^^^ T '^''^'''^'^ ^^^^ ^ beginning of drawing 7 . Ranging data change 
the smgle dmiension distance data aggregate in each detected scanning include angle vn± ttie seaming 
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langmg machine of the laser radar sensor 3 into the rectangular coordinates expressed with X and a Y- 
axis. The example of ranging data is sho>vn in drawing 8 . Drawings (a) shows the case where six 
pomts of P1-P6 are detected by the scanning ranging machine. 

[0047] Segmaitation of ranging data is peiformed in S50412 continuing. Ibis segmentatioa is 
processmg which summarizes each point of ranging data as one segment for every hody asrjumed to be 
the same according to predetennined conditions. This processing is processing required in order that 
each pomt may recognize it as it being the same car, when one car, such as a reflecting plale or a car 
body provided m the tail lamp of right and left of a car, is detected in two or more scacninr include 
angles. The example after segmentation processing is shown in jtoiogS (b). Here, P1-P3 which 
approach among the ranging data P1-P6 shown in drawin gj (a), and P4-P6 are segmented as one 
segments SI and S2, respectively. 

[0048] In S50413 continuing, 1 is substituted for Variable i and it shifts to S50414. In S504.14 it judges 
whether Target Bi exists. In Target Bi (i is the natural number), it is the model of the cot created to a 
segment. IJe time of starting etc. shifts to (S50414:NO) and S50417. when Target Bi does not exist, and 
It judg^ whether there is any segment without the correspondence target Bi. As mentioned above, since 
Target Bi is not created at the tmie of starting, if the segment is recognized in S50412, all tliose 
segments are segments without the correspondence target Bi. In this case, afiBrmative judgment is 
earned out and It shifts to S504 18. J 
[0049] In S50418, it judges whether the number of Target Bi is under a predetermined valus Here as 
me above-mMitioned predetermined value, the laser beam should just set up sufficient value required as 
the number of a car which appears in the predetermined include angle by which a sweep exposure is 

wl's ^^J c^S'. n ^^Target Bi is mider the above-mentioned predetennined value, it shifts 
to (b50418:YES) and S50419. 

[0050] ^ S50419, Target Bj 0= 1, 2. -) is created sequentiaUy from what approached Ihe car to each 
segment la addition, when the total of a target reaches the above-mentioned predetennined value while 
havmg earned out sequential creation of the target Bj, Target Bj is not created any more. H.jre, each 
target Bj is equipped with the following data. That is, it is the data and the self-lane probability of past 4 
batch of the relative velocity (Vx, Vy) of a main coordinate (X, Y), width efface W X shalt 
onentabons, and Y shaft orientations, and a mam coordinate (X, Y). Here, a self-lane probabiUty is a 
value computed based on the presumption R transmitted from the control^ and 
expresses ±c probabihty which exists in the presumed advance on the street of the self-car ^vith which 
Target Bj becomes settled from Presmnption R. 

^^nlh^^V^^^^""^ "^^^ afiBrmative judgment Bi, i.e., a target, exists in S50414. it shifts to 
S5041 5 and the segment conesponding to the target Bi is detected. Here, it is defined as the segment 
conesponding to Target Bi as follows, it illustrates to drawing (c) - as - first - Target Bi - last time - 
- location Bi (n-1) at the time of processing from - the case where it is assumed that it mov(5d with the 
relanve velocity at ^e time of processing (Vx, Vy) last time ^ a present-day play - estimated position 
Bi (n) where Label Bi exists and which wiU come out and exist It computes. Then, the estimated 
position Bi (n) The presumed successive range BB which has the X-axis around and ha.s the width of 
fece of specified quantity **X and **Y in Y shaft orientations is set up. And let the segtneiit in which at 
mSo^n^A contamed m the presumed successive range BB be a corresponding segment 
[0052] An update process of Target Bi is carried out in S50416 continuing. This is processir g which 
^dates the data of &e target Bi which was mentioned above by this ranging result. Then, it ?hifls to 
S5041 10, and Vanable i is mcremented and it shifts to S50414. As mentioned above, in the laser radar 
sensor 3 the same car is recognized as the same target Bi by taking correspondence with the past 

^^f^j "^f^? ^^^^^ ^ ^^^"y '^^^ P^^d- ™^ is transmitted to the 

T^l n l^^^ '"'^l^ one based on Variable i. That is. the same car is received by the 

control ECU 2 between vehicles last time as target data of the same number as the target data at the time 
of reception. Therefore, m S5041 of dmwisg6 , it is whether the precedence vehicle target number was 

.f f a control period last time, and can judge suitably (a number is the same) for 
whether it is that the precedence vehicle of a controlled system was changed (a number is not the same). 
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[0053] When affiiroative judgroent, i.e., a precedence vehicle target number, is changed into drawing <S 
from tiie number of a control period last time in return and S5041, after shifting to S5042 and 
considenng a precedence vehicle modification flag as formation, it judges whether between the present 
car presence is smdler than between setting vehicles (S5043). If it is between < setting vehicles between 
currentvehicles(S5043:YES)next,itwiUjudgewhetheritisre^^^ Vrl 
is a ftreslwld forjudging "a precedence vehicle separates." Relative-velocity > If it is Vrl i'S5044-YES) 
It wiU shift to S5045 and a precedence vehicle acceleration flag will be considered as fonadon. On the 
other hand, m S5041, when last time the same as that of a control period, negative judgment i.e. a 
precedence vehicle target number, shifts to S5046, and it presupposes un-materializinga precedence 
vehide mo^ficaftonflag. Then, it judges whether it is after discharge of moderation mean* actuation 
oirections (S5047). These moderation means actuation directions name genericaUy accelenitor off 
actuation du^ctions, down-shift actuation directions, and brake actuation directions. And if it is after 
moderation means actuation directions discharge (S5047: YES), it wiU shift to S5043. Since it mentioned 
above, subsequent processing is not repeated. On the other hand, when it is ui the condition that negative 
judgment, i e., moderaton means actuation directions, is not canceled by S5047, when you are between 
negative judgment, i.e.. >= setting vehicle between current vehicles, in S5043. or in not beiog negative 
judgment 1. i.e., relative-velocity >Vr, in S5044. it shifts to S5048 and suppose un-maleriali^g a 
^l^^^'Stnl^f acceleration flag. After processmg of S5045 or S5048 ends this subroutine, and 
shifts to S505 of dmsangl . Here, it judges whether it is in the condition after moderation meiis 
actuation directions discharge forjudging that the preparation in which a self-vehicle shifts to 
acceleration is complete. Moreover, since the self-vehicle speed is in the condition which foil greatly 
whOT moderation control is earned out by actuation of a moderati^^ 

vehicle will take and will be left behind by acceleration of a subsequent precedence vehicle is high 
ITierefore, It is desirable to carrj' out adjustment between target vehicles aflier moderation means 
actuation directions discharge. 

[0054] In S505 of dra^ving 3 , it judges whether the precedence vehicle acceleration flag was set. In 
addition it means that the precedence vehicle acceleration flag changed into the formation condition in 
a precedence vehicle accel«ation flag sets" from the condition of not being materialized. And since it 
will be assumed that a precedence vehicle is m the situation which separates although ii is between > 
current vehicles between target vehicles if the precedence vehicle acceleration flag is set (S.505:YES) it 
shifts to S507 and between provisional target vehicles is made into between target vehicles. Here, whra 
carrymg out processmg shown m drawings as a precedence vehicle acceleration judging, tlie value of 
between real vehicles or its near is set up as between provisional target vehicles. Moreover when 
carrying out processmg shown in drawing 6 as a precedence vehicle acceleration judging, it is the 
fiinction of relative velocity as shown in dmwiml (a) and (b) between provisional target vt=hicles, and it 
can set up a suitable value between target vehicles according to a transit situation. In addition, in S507 a 
guard called between <= settmg vehicles between target vehicles is prepared. 
[0055] That is, when [ S5046 / a precedence vehicle modification flag ] a function's when the 
precedence vehicle modification flag is considered as formation in S's5042 of drawing 6 , ai. shown m 
omaoag.? (a's) determining the time amount between provisional target vehicles and being im- 
matenahzed, a fimcfaon as shown in drawing^ (b) deteimines the time amount between provisional 
rnlSi? ■ i?'.^^.^"*^®"^ effectiveness by making it such a function is as having ahc-ady stated 
[0056] Iri addition, m drajving^ (a), time amount between provisional target vehicles in cascj relative 
velocity is two or more predetermined values Vr was made into "the one where the time amount 
between real vehicles or the predeteimined value Tdmin is larger" for avoiding making into the time 
amount between target vehicles time amount between vehicles shorter than the pr^detennined value 
Tdmin that whose it considers as the time amount between target vehicles it is dangerous, e^•en if 
provisional. Moreover, the predetermined value Tdset in drawing 9 (b) is a parameter for admsting a 
moderation control degree. That is, it is desirable to be adjusted so that the situation which controls a 
moderanon de^ee too much, gives an operator sense of incongruity or lapses into a control top hunting 
condition may be avoided. i/nmiuuB 
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[0057] TWs subroutine is ended, after after return and processing of S507 shifts to S509 at drawintl 
and settmg a vehicles return timer. Moreover, when negative judgment. i.e., apreoed«ice vehidf^ 

ftelS'v^L^fhet^f f '""^^^^ '^"^ ^ ^""^'^^^ in vehicles to 

SneH Ji!^ ^^^u- r^*"^^ "P- ^"^^^ ^ P^^^^^ circumstances, an upper limit guard 

ed between <= settmg vehicles between target vdiicles is prepare like above-mentiZ*^ S507 In 
T T I «°°^^&7?at added the reduction step to the last value as a vehicles return timer is set up' 
vSdclM ^ <^^rcumstances. a minimum guard called return timer >=0 is prepared betAreen 

[0058] This vehicles return timer is used in order to determine the value of the increment step in 
vehicles. As a return locus of the time amount between target vehicles, an example as shov^n in (hawmg 
21 can be considered For example, in making it return linearly as shown in drawing 21 (A it is"^^ 
based on the value of a vehicles return timer, but let the increment step in vehid^b^'fixed value 

Cr^tw fv.^^. " "^r^?^ ^ '^^'^^ ^ toiagZl (B). when a vehicles return timer is' 
arger than the predetermmed value Tl, the increment step in vehicles is made small, when larger than 

T"!? "'•^"'^ "^^ ^ "^^ ^ predetennined value T2, the increment ^tep in veWcles is 
?f . tTI^^I^ ^ "^^^ ^« ^^'^ than pi edeiennined 

L sToIS M H^^-^^X l^""^' ? ^ predetermined time hold, 

^ ^"^""^^ predetermined value Tl. the 

increment step m vehic es is set to 0, and when it is less than [ predetermined value Tl ], it makes the 
mcr^nent step m vehicles mto a fixed value. Thus, the return locus of arbitration can be set up by 

iEfi™- ^Jf I arithmetic subroutine of S600 is explained with reference to the flow 

chart of tomig 10 (a). In the first step S601, it judges whether a precedence vehicle is under 

l^^SZ^'^IS^^T T^- ""^^'^^^ "''^ ^^^^'^^ '^'^^ recognition (S601:NO). tliis subroutine wiU be 
mo^l Dn^^i I J'^-i^'' " precedence vehicle not being recognized into target accelenition (S609). 
.^fhJZ^l^ a precedence vehicle is under recognition (S601:YES). it will shift to S603 

and the deflection between vehicles will be calculated. The deflection between this vehicle subtracts and 
obtains belw^n target vehicles from between current vehicles. Furthermore, relative velocity is 
calculated m S605 contmumg. And if the deflection between vehicles and relative velocity iire obtained 
m tins way, in S607 target acceleration wiU be obtained with reference to the control map shown in 
^msglQ (b) based on both [ these ] parameters. Then, this subroutine is ended. 
^^ J^^r^' speed-adjusting-control subroutine of S700 is explained witii reference to the flow 
Chart of n . This speed adjusting control performs thxotUe control (S710), accelerator off 

Zllfl is Spliiier "''^ ^'^^ "^^^ ^^'''^^^ ^ ^ ^ -^oraplaxd. Each 

[0062] Fii^t, the pottle control subroutine of S710 is explained with reference to the flow chart of 
drawmg l 2 . ti this ftirottle control, the value which earned out the multipUcation of the throttle control 
gam Kl 1 to the acceleration error is added to throttle opening indicated value last time, and let it be tiiis 
throttle opening indicated value (S71 1). In addition, an acceleration enx,r is the value which subtract^ 
real acceleration from target acceleration. 

[0063] Next the accelerator-off control subroutine of S720 is explained with reference to the flow chart 
S«T?r^^ ■ '^!M"^Ses whether an acceleration error is smaller than a reference value A-efl 1 in the 

&-f^sttou^e^^^^^ 

[0064] On tiie other hand, if it is acceleration-error >=Aren 1 (S721 :NO), it will shift to S723 and wiU 

^^r>A^^^'r^^^'''' ^""^ ^ '^^^'^''''^ ^^^^^ and - if it is acceleration- 

OTor >Aretu (S723.YES) -- an accelerator - although off actiiation discharge is directed (S:724) and 
ttus subroutme is ended, if it is acceleration^ <=Arefl2 (S723 :N0), this subroutine will be ended as 

iX ISt 

[0065] Next, tiie down-shift control subroutine of S730 is explained with reference to the flow chart of 
flrawfflgji . If it judges whether an acceleration error is smaUer than a reference value McGl in the 
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^^5v^ ^ acceleration-eiTor <Axef21 (S731:YES) - actuation of a do^vn shift ^- directing 

(S735) " ^ accelerator - this subroutine is ended after caiiying out off actuation directions 

[0066] On flie other hand, ifit is acceleration^eiror>-Aref21 (S73 1:N0), it ^vill shift to S737 and will 
JS?7^S^^ ? ? l^ger than a reference value Aref22. And if it is accderation-crror 
(S737: YES) actuation discharge of a down shift wUl be directed (S739), this subroutine wUl be 
S?^ 1 l''^f'^^o^-^<'^ <=Arem (S737:NO), this subroutine will be ended as it is. 
[0067] Next, the bndce control subroutine of S740 is explained with reference to the flow chart of 

In the fi«t step S741, it judges whether an acceleration enor is smaUe^rtiia^a re^e^ce 
fstTs^tih^ "J^l IS acceleration-eiTor <Aref31 (S741:YBS) - actuation of a brike direc^ 
006R7 'fV^ZZ.^. r^-f'^" ~ f ^ ^"^^ '^'"^ off actuation directions (S745), it shifts to S7^. 
0068] On tiie other hand, if it is acceleration-exior >=Aref31 (S74I:NO). it will shift to S747 and wil 
judge shortiy wheth^ an acceleration error is larger flian a «fcrence value A^of Id if it is 
^Ts?^"Z^f1^"^^ (S747:YES). after directing actuation discharge of a brake (8749 it wiU 
SSo^T l^iM • i accel^t^on-error <=Aref32 (S747:NO). it will shift to S75 1 as it i,.; 
[0069 In S751, it judges whether brake actuation directions are continuing. And if it is f brake 
mutSr'^fl^*'"^ (S751 :YES). it shifts to S753, and the value which ca^e<l omS 

vXet^'ti^l'.??^^ ^ 1"° acceJeration error will be added to bral:e pressure 
r iS^oI^S! ?i P^^''"'^ indiosttd value. On tiie other hand, if it is not 

Id^^U^e sS'to 0 ^ '^^''^'''^ (S751:NO). it wiU shift to S755 andbrake pressie mSed 

[0070] AftCT processmg of S753 or S755 ends this subroutine. In addition, there is a upper limit in bi^e 
p«>ssure indicated value and tire maximum deceleration produced when a brake gear i^'^S Cby the 
"^™it"'J?f " ^ Je maximum deceleration which a car operator does ixSn"a%i^on 
1*^ K u " produced. This is because it considered that it will not be in the so-called slam- 

on-the-brake condition, when caiiying out moderation control automatically by the sysxem Therefore if 
a dnver cames out the so-caUed slam-on-the-brake acUiation. though natural, biSer^eSleratio^^ 
Sn7n '^7^''^''^?^°'? """^"^ automaticaUy earned out by L system can b?^t en 
L Pvn S^il^*"^^^^^^ equipment drive output subroutine in S800 of drawing 2 

^'^^^ tomg.1^ . tiie first step S801 - an acceleiat^^T^ 
^"^*^°**^*^^'^"*^^<^^o«S are carried out] --judging -an accelerator --if off actuation 

t^^:^l^lZ'Z-^^^rs'l^^^ '^-''^^^ -^^^ '"^^ opening are 

Innl^ww?^ other hand if actuation directions of accelerator-off are carried out (S80] :YES) it will 

tZv?^ T NO), It judges whether actuation directions of a brake are carried out (881 1) 

[0073] and if actuation duections of a brake are not carried out (S8ll:N0) since theSve outo^^^^^^ 

s^ou^net^!^£ ^ down-Shift discharge and tiie tiurottie is performed one by one, t^u^ 
^vrc^ZT^<rT7'' "^^^ ^^^^^ ^"^^ (S81 h^TES). since tiie 

A^ottS f l-^'? ^ ^''^ ^^^^^^ ^""^ '^fi ^ '^0'^ by-pass bulb completely of the 

Hs^'^lsSl^Jks^.tt? affirmative judgment, i.e., actuation directions of accelerator- 

on, in bsoy (bSOl.YES) and there are actuation directions of a down shift (S809:YES) it sldfts to S825 
and judges whetiier actuation directions of a brake are carried out 

^lll^^ directions of a brake are not carried out (S825;N0), since tiie drive output (S829) 

ZoS^!Tl ^^T^b^-P^' '^^"^Pl^tely of tiie drive output for brake discharge (S8277id tiS 

Ma^J^.^ fwt^T^I^^-^''^. "'l^'^I' ^^^^ ^> P^^°""^ by ^ne. tiiis subroutine is anded. 
Moreover, flus subroutine is ended after performing tiie drive output (S833) for carrying out tiie close 
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?S^3^?f b^e^t^^ of the thiottlj^ a do^^-sWA drive output (S835). and the feedback drive output 
rS ^^Tt ^TT of a brake are carried out (S82.rYES). 

[0076] Nejrt, an output subroutine is explained with reference to the flow chart of drawing 17 at ti^e time 
of accel^ration-and-deceleration equipment un-controllmg by SHOO. Since SspS^ bp ot^^^^^ 
o^utt"!o^^ZT'''^'^^^^ ^"^P"^*' i» S 1101, it is perfor^Vtl^ d^ve^ 

^^TJZ^^r''^^'^'^''^^^:'' ""^ °^*P^^ ^^^S^ in S 1 1 05 one by one in the 

AieLii, Arei22, Aief31, and Are£32 used during explanation of the flow chart of drawine 1 3 iil ihi* 
operation gestalt mentioned above - drawing 15 These refer^nr<. v« w Tll ^Z ^ , 

nUnHpinri^ti TT.«»«»i A r ^ J. v.. ^/ ■ • reierence vames are thresholds as sliown below 
[Moderation means] A [actuation directions threshold], [actuation discharge threshold! 

S^^-o?rist^k^^JS^^ 

^at^migofactuationdirecttonsandact^^^ 

2) related 0>Arefll >=Aref21 >=Are01 of the actuation directions threshold between each moderation 
™rtll'^^^^^^ 

(3) related Arefl2 >=Aref22 >=Aref 32> 0 of the actuation discharge threshold between ea-h 

d^sr^i'^^r^brg^"'""^^^ 

[0078] Since the above ejylained the contents of processing of control between vehicles by the system 
of this operation ge^lt, the effectiveness by control between the vehicle is explained For cSe^ 
shown m teDgiS , a precedence vehicle slows down, and the situation wMchX nreced^n^^^ 

\ l ^ after doubling with the time amount between target vehicles, once slowin-. down a 
sel^vehicle utterly (refer to drav/ingl8. (a)) and opening between vehicles wheX tb^^no^ 

veS-s Z^^^'i" '^"T ^"^"^^ ^8^* ^^hicles in spite of a^^eS 

vehicle s acceleiatmg and separating from the self-vehicle, in order to control in the dLtion^ which 

nSj,I! tw/' ^ acceleration - are late, and it is tempor^Fleft fron. a 

Sa^ne f 8 ^txh^H ^rr"'^r'2 ^^^y "moderation unavoidable (refer to 

maTwbe^^J^S ' "f ^/^'^^ "'^^^^ ^ ^""^ aggravation of an operation feelmg 
' ^ connol between vehicles 

P*,^<^^^ vehicles by the system of this operation gestalt, as shown in drawing 19 
(a) a precedence vehicle slows down, the time amount between ?eal vehicles becomes s^aJ S^ 
tmie amount between target vehicles, and as sho^wi in drawing 19 (b) after that XriSte to 
acceleration condition and ibe precedence vehicle sepa^i^^the sel^SleTeSv^^en^™^^ 
"be4:5r! *^-P-- ^P-^i-^ly. -ceTeration control c^ L ^S^by m time 

?^ ft / ^^^^^^,"m the tmie into the time amount between target vehicles. ITiaefore being 
nS?iT ^^^2 ^"'^ ^ precedence vehicle is lost, or the degree decreases. ' ^ 

[0080] In addition, the timmg diagram which shows the car behavior in the new control by this 
^eration gestalt of this etc. (the self-vehicle speed, the precedence vehicle speed the d^^o^ between 
two cars, time amomit between target vehicles, target acceleration, etc.) wasLl i^SiiT 
moreover, for Ae comparison, conventionaUy, it is ahke and change of the self-vehiSe s?^3^ontrol 
the distance between two cars, and target acceleration is also sho4 When the preceSeTeMc^e sSed 
which was smaller th^ the self-vehicle speed becomes larger than the self-vehicle spcS Si? 
tmnng diagram may also show, the time amount between target vehicles is shortened ^^e fore k 
compares, as target acceleration shows the former, and it becomes lar^e at an eSyTta J'to Seq^itly 
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tiie fell of the self-vehicle speed is contipUed compared with the fbnncr, and it is prevented althoueh the 
distance between two cars becomes large unnecessarily. 

[0081] Moreover, if between the vehicles immediately after lane modification is shorter thiiu between 
tai:get vehicles when Ae car the self-vehicle is running the slow lane not only on the situation of 
accelwatmg once a precedence vehicle slows down in this way but on a highway, and it is running rather 
toan the self-vehicle at high speed makes a lane change into a self-lane (slow lane) from a fast lane and 
becomes a new precedence vehicle, the same situation will arise. Also in this case, if a precedence 
vehicle separates ftom a self-vehicle, by making between the real vehicles in that time into between 
target vehicles, acceleration control can be performed and being temporarily left ftom a prt-cedence 
vehicle will be lost. w 

[0082) By perfonning such control between vehicles, as it becomes the car behavior which agreed m an 
q)emtor5 feeling more, control which raised the operation feeling can be realized. As mentioned above, 
this invention is not hmited to such an operation gestalt at all, and can be earned out with tlie gestalt 

Tn^^i ^ ^® ^^S® "^^^ ^"^^ ^^'^^^ main point of this invention 

[0083] Al&ough the time amount between vehicles was used as "physical quantity betweer vehicles" 
wito the above-mentioned operation gestalt, same control may be performed as other physical quantity 
between vehicles m the real time and the target time which were detected, and same control may be 
performed m the distance between two cars and the target distance between two cars as other physical 
quantity. In addition, it is the case where the target distance between two cars is made adjuftable with 
ttie vehicle speed, and when setting up the target distance between two cars in proportion [ ahnost ] to 
ttie vehicle speed, equivalent effectiveness can be acquired by using the above-mentioned time amount 
between target vehicles instead of adjusting the target distance between two cars 
[0084] When omtrol between vehicles is premised on being what controls the acceleration of a self- 
vehicle against the target acceleration computed corresponding to between target vehicles to others, even 
If it adjusts target acceleration so that the lower limit of acceleration may be restricted, conttol between 
vehicles which usually controlled the moderation degree rather than the control at the time can be 
performed That is, it is that of * * returned to the acceleration lower limit when setting the lower limit of 
target acceleranon as 0 or a negative small value provisionaUy, reducing the acceleration lower limit 
accordmg to bme amount progress, and finaUy not controlling a moderation degree. Since a lower limit 
IS 0 or a negabve smaU value even if the target acceleration computed according to the deflection 
between vehicles will be a negative big value, if it does in this way. unsuitable moderation is no longer 
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* NOnCES * 

OPO and HJPIT are not responsible for any 
damages caused by the use o£ this translation. 

1 .This docwnent has been translated by computer. So the translation may not reflect the on emal 
precisely. ** 

2.**** shows the word which can not be translated. 
3 Jn ijas drawings, any words are not translated. 



DESCRIPITON OF DRAWINGS 



[Brief Description of the Drawings] 

[P^^^ ^ 3 1* the system block Fig. of the control device between vehicles of an operation gestah. 
Prawing 2] It is the flow chart which shows the Maine processing of control between vehicles. 
prawing 3] It is the flow chart which shows a target vehicles adjustment subroutine al the time of the 
precedence vehicle acceleration performed by Maine being under processing. 
[Drawing 4] It is the flow chart which shows the precedeiice vehicle selection subroutine p(Srfoimed by 
target vehicles adjustment being under processing at the time of precedence vehicle acceleration. 
Prawing 5 J It is the flow chart which shows the precedence vehicle acceleration judging (the 1) 
subroutine performed by target vehicles adjustment being under processing at the time of precedence 
vehicle acceleration. 

Prawing 6] It is the flow chart which shows the precedence vehicle acceleration judging (the 2) 
subroutine perfoimed by target vehicles adjustment being under processing at the time of precedence 
vehicle acceleration. 

Prawing 7] It is the flow chart which shows the outline of recognition processing of the fr<mt car in a 
laser radar sensor. 

Prawing 8] It is the explanatory view showing the outline of recognition processing of the front car in a 
laser radar sensor, 

Prawing 9] It is the explanatory view showing the map for a setup between provisional target vehicles 
perfoimed by target vehicles adjustment being under processing at the time of precedence \ehicle 
acceleratiori 



Prawmg 1 0] The flow chart which shows the target acceleration arithmetic subroutine peribrmed by (a) 
Mame bemg under processing, and (b) are the explanatory views of a control map. 
Prawing 1 1] It is the flow chart which shows the speed-adjusting-control subroutine perfoimed by 
Maine being under processing. 

Prawing 12 ] It is the flow chart which shows the throtUe control subroutine performed in speed 
adjusting control. 

[ Drawing 13] It is the flow chart which shows the accelerator off control subroutine peiforoied in speed 
adjostmg control. 

[Drawing 14 ] It is the flow chart which shows the down-shift control subroutine perfoimed m speed 
adjustmg control. ^ 

Sn &d"^ ^* "^^^ ^^^^ *® control subroutine performed ia speed adjusting 

PmwirigJ61 It is the flow chart which shows the acceleration-and-deceleration equipment drive output 
subroutine performed by Maine being under processing. 

[Drawing 1 7] It is the flow chart which shows an output subroutine at the time of acceleration-and- 
deceleration equipment un-controUing [ which is performed by Maine being under processing ]. 
[Drawing 18] It is the explanatory view showing the car situation of having seen the control result by 
logic to tune series conventionally. 
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[Drawing 19] It is the explanatory view showing the car situation of having seen the contrcl resuk by 
this operation gestalt to time series. 

[Drawing 2Q] It is the timing diagram which shows the car behavior in control by flris operation gestalt 
etc. 

[Drawing 211 It is the explanatory view showing the mode of the return locus of the time ajnount 
between target vehicles, 
[Description of Notations] 

2 - Electronic control for control between vehicles (control ECU between vehicles) 

3 — Laser radar sensor 

4 Brake electronic control (brake ECU) 

6 - Engine electronic control (engine ECU) 
8 - Steering sensor 
10 — Yaw rate sensor 
12 — Wheel speed sensor 

14 — Wamiug buzzer 

1 5 — Throttle opening sensor 

16 — Speed sensor 
18 — Brake switch 

20 — Cruise-control switch 
22 — Cruise main switch 

24 - Throttle actuator 

25 — Brake actuator 

26 — Transmission 
28 .-Body LAN 
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♦NOTICES* 

JPO and IHPIT are not responsible for any 
damages caused by the use o£ this translat±on. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows tho word which can not be translated. 
3.1n the drawings, any words are not translated. 
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ill. m*jaiii;tj(t5§^«fS]^igakoor sf/se 
■^^^i^^^rriEcom)^Tm^iiiMx-iEo,m-JtAimimr^ 
f<^mL. mmmmzii.cxm^n:<LXK^i! 

Br4#f|lti:1-54if?f)fli')'#^i5. " ' 

[le^S 8 1 1 xij 2 fL!««o^|{gitijaj^g|- ^ 

m<im»rmi>\ 6m<r>iiam^^. mdQemmms 
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@063 



(3) 



[ 0 0 0 1 1 

[0002] 

1 0 0 0 3 J *:i»)Sil^-&tOt,w-c-(d;<t< 0iJx<f 
■ 'PI'W.ailSrft't«0.fE.«ymi?Lyi:liit (wk r^t^Jigj 

fO 0 0 4 J 

TtC'F-r J; 9 icaifey ^ - JJ > iftmitT^ z t ii'^^ 
a'a^SrrUffiRtJ: tfe^>i, $:|Jgftij{^ii: LTtt^»d^? 



4*I«J2000 -108 7 21 
1 

(00051 o4»j. C^J:v/.>V«?au::..HsT(jt, Ky 

(^>l.r>vi,*ti) Sr.e,:<i£i-5. -r^«a!'5Lr ^yi^ia 
J; -5 i: L T ft 4fe(± -mm L T 1 3 i s ^felffifS 

I0OO7I-JS9. Zi/iX'j^Jtm/Azii^^Xi, Vt 

I0008J ::^xH,coRg)EgS(i, ^|HjfBijjip;>t" a^.^^ 

n^i'tn^^BnimizimL;§>^^xt^*) . ,'tff^/.5@iic 
*l L Tit -J T V > 5 (0;J < Jfi'J I > t: I, » 5 c5 ^ t , ^ ^ 
jfe^S^tLo ^^ Hjjg. g^^^^^^ ^^^^ 

•>7 K ^^'J'i^'^c^*gi«j^||s^<o>^i-f^oi&<^T• tilted 

"C L 4 ') . 

too 0 9] -ec-c, 4:«p^(i, mmmwrn-^Qw.^. 
i^t■^Uimmtnw^{:/iaii'j^zLx. mmy-(—v^ 

lO 0 1 oj 

fiiJlSaS, so: e ^ i: ^fe^7$ t <0ffl*f5gS leg- 3V ^T*Rg 

^^^^v^m^^irmwj:&im-zzk\zii-.x s?.- 
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(•I) 



(0 1) J I J tea. 7i<iimm>^<it txct. mKiiL^- 
ocit/^^/j:, iferr*ttisi*..tti hmmixi^^^ 

''Jffif4;i<Si,5. otr,. jffij^/;iji|!fj.'|iijj^|i-c-(l, 3c«fi<OBf£ 

■) 1^. itfi?&<75!iiijifiin#j: him^'^i^^nmLtL^mi 

fSEK L x^iri% t ^£ tz^m^ ill i: T t , mifimm 
i^J: !3 ^>«i^K•6•^^^^»IilL&ls:fS)l|}y{»5r*T7•^^,fc 

[0 0 141 /^tj, itim2\^.r<i-jio\z^ m&^i^ 

l3lli^-c^^<E3(c:(±WJta^^!5^:Stl^T^^5a^T^ 

lo 0 1 51 -.o^^iid. wm^oi^Gnm so 



?tna 2 0 0 0 - 1 0 fi 7 2 1 

«^^''^»i6'ti-J;') t^^isfe•i6^7Lr^^5i|£|^l^;4tx^:$5^ 
iwjLfc-iprsjaiiHJiij mmAtLx, ;M:m4\z.i<-ir\i 

[0 0 171 (1) m*}\hi^im 

T^> - t L a , .t rj ililE:|?co® Jj;,; J>a L ^ B «l 

^mmAhiwmm m^Mo) ^mx-»,:bb^\ctt 
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(g|065 



(5) 



loom] Sft*ii4 iw.T-r^^tcii, f'Mn4i 
ot .|i 0 fci^tf) <"SiM(ctwtoTfi:BgiBiitpic|igLT<oi 

i«jiiiij»(cot, »Tiias LTV >/jj<,'t«). mx.t£m-m f) 

fcnViJKiS S ic;i';1- J; , /•^*:|gl[W{ai5.-sefT-f 5 C: t {.jij-t 

<>. iS?r;«o*jj*(iii$.t.; T,«aS:i^i>^}n]ftijLfcWrg.W 
f9f/E®ia±TjEcoriif;tiSJitT«oiiElMir*}i .-c, tsstJijg 

10 0 19] z(r,t^^,^z^ff)'^i^^^^J^^^^^^ 
.UTpmflia^S'^i-5«^(cit. gij^ff. iki9 (a) 

'll^'Z ^ ^'^^ ^ - 6n^. la 9 { a ) (ig? 

IS]»*^r^I#)3^'|l^?r•ai)i^Tdminco:^-^v^;^J: t.T^^5, t-jj 
W.l-.ion:cO/iffiel:Pfijav r 2 o^fiaiiAji, .-c« Bi/^T 

mmv r 1 r-to^BSiByiaiBffie tmrnv r 2 -c^mwiij* 

JOO 201 :iWJ:0/#S53fir-r5Zi:T'. *^4'ML 
100 2 11 (2)_j6£e{gijgii$- 



#§32 0 00-1 0S721 

mm&tvmixi^^tci^^iomii-iir^xhi.. 
^ons, iKi9 (b) i,mmm:unmm(si 

T(lTK^JiS}i5®cp-;,aiB^-^5^ ^^^^ *B?|iil5f;JJ^ 

roo2 3] z(/>X':,tcsimtT?>zt'^\ •mm'p 

f^o^Mn-ti ^mmAK w.n^msicm x-m- l r- stc 
joo25j tei^t/SiS^gjstz^i^i-i^ic. 

[0 0 2 6 ] /^fe, - o J: p 'W,gf&JS8ISgiiS<Om|l1$?J9 
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ia066 



(6) 



> f ^ «- •> X -7 icai:^.iiy, c-ni I ^ r t. ja V ^ 
10 0 27] .fiz. mmm<rdzmimy&^tiy.i, 

itZZ!:{ZX*)^ i^fiS^raicjiHiEft^ (v^4^i«Sa:>-s;> 
■ Njii-T, 'm\zUmJj^^'.[iiiitz,J:-,iz\,xht 10 

Coo 2 Hj 

.Hcenrt^6^^.^s*«»|PiK^o^2[ll^f^j?/5)^sr^-rr^ v ^r^i 

[ 0 0 2 y I -KiailMjfliE cu 2 (z. ;r o > f a- 
(Vn) m^-. (sT.r~ene , SO) tS?y. 

A>^-.5(fi-r§, ^:LT, *BS*<Jft|IECU2ll. Ciokfg 
CU2;5.e,Sfa-r5^*ji (Vn) fS^. ;&-.y||h55S:|i 

lo 0 3 1 ] ^t43. ^^^^^z^y^^mmfsin, *jg^ 

10 0 3 2] *P,tc. SFpTOPrcuziI, c«0J;5(z 

i^ik^u ^^mt<D^mmmmzmm-i-i,±ib<D 
^^^^'"'^f h^jRfgt. oD;^s/ ^s3|^^t|- 



t^liS :i 0 (I 0 - 1 0 8 7 2 1 
10 

mMm^-mzw'.-,i-:!i, ••"ji'vlcu-w, 

I0 03 3J yu-;^Rcuirt, vu = >K,-. 
5+.'fi3JI-b>-'> I 2A^(Mmffi^B-^\.- h^^:^nx 

rOO 3 4] ecu 6»1, ^-Y^/On^ t.,_ 

LAN2 8tr:f^LT•SfS-^-^>!7-^/^"-;^^ /f^tSi^^x 
Ti'Oofife^Sft (str-eng. SO ) fS-B-\^3 - u _ 

ifesi. ^(±4^la]{^l|^l1le c u 2;)'t>wRc;;niigfB-^. 

7>;^5'y>3>T-*>!3, 4a(DMa«:7>» flj (CbSS 
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12)067 



(7) 



1 1 

10 0 3 61 kfz. ^^yi^^'^ECUtHt. &SS^J:^^;]r{ 
y-. Jt^tfll (slr-im«, SO ) i^^J-, 3-1 — 
[0 0 3 7] }*:;c. [s<i2~[?l] 2<;o:/ri-5^v-h*.-* 

'l'/j^iro;>>^^in9rL, Jjl<!E,WI'-C-/i;rtHtf (Si i 
0 : NO) , m^miiU7.'( •y^;i,i-^.y yttJtl^A^i'jii^ 
t-nWr-r^ (S 1 4 0) , 'y/W-Xii^ hp-/>^^'..^ 

-t'y h^n-cv-Jicitntf {s 1 4 0 : NO) , immi^ 
immmiii:ri (s 7 1 00) f%tfLx. ^f^^^^'^a 

(00 3 «J Iffimn^r-fiK (S ] 1, 0 : NO) ; 

Mmmtt^^-f y^jl^-fe: -y h $i-i.fct/>T'*,H« (S 1 4 ' 

0 : y es) , SI 3 o-Sf?7'r*. -j^, 

-C--lbn(i (S 1 I 0 : YE S) > S 1 3 O'^^fT-r.5, 

s 1 3 oT-ij. mmm:^'{ yi-A^^i-yh ^t\.iiA^i/o 
«(si30:YEs), mmmm^mmnn^:^ (s 

10 0 3 91 ^yt. mmt^T^^ y^Hii^y h^txxl-^ 
mOxti (S 1 3 0 : NO) , !ftnmm^BWMfS[m 
si^ (S 5 0 0) . S^ADiS^TKIS (S6 0 0) , mm. 

Sfjffli (s r 0 0) &.mmm^mMi&im± (s s o o) 
Jo 0 4 0] e^-hl±^^La5Sft:^^o^,^T<?5gJiw-c•Jbofcw 

C. l5Sl^T. S 5 0 0~S 8 0 O&rj^s 1 I 0 Ot^L 

it^im<ov^m[Z'D\,^xm.mz.tiLmirh. sr. sso 

(0 0 4 11 HLmmy^T-y-f^ 5 0 1 (C^JV^TW, 9tn 

JKiStfi^n^. ::::t\ s 5 o i T-o5feftiKiSJ?iaiS<o 
^mz'^\^xm4<ov^^i-Af-}.^^^x.x^mr • 



10 



20 



30 



40 



50 



«=|jS 2 0 0 0 - I 0 a 7 2 1 
12 

it. miWECU2lw!lJi^f-^0-,ni»: LTiifS* 
S50 I 3T-5l;ff'f(liJtot.^/o/j>t<f/j.;f^ij 
l0f1-5.. Jfetf'KftfeiltaVjritntf' S50 I 3 : NO)' 

<j. ••"/7, itf-r'fiifcllSa^cbatf (S 5 0 I 3 ; Viii 
S) , S50 15'-^?fL. 'mWMfiH>ohir^<:^^,:^% 
VT'^.k LT)lWi-5„ -^rcof^s 5 0 1 7..f«fTL, 'jfe'rf 

1 0 0 v| 2 1 m 3 ICJK ►J , s 5 0 1 ■im»m.\-i.. S 5 0 

S. itnH£^5Siafecf>-c=/jM^^,:f (S 5 0 i- : NO) . 
^^laj^MtSWi L (S5 15) . $«.|wlp|la|5gfS^ 
-f^SrOtLT (S5 1 7) . f';^^r|*T-^ 
10 0 4 3]-^. ^fefT*$-gS5a'|^-?#,tltf (3 5 0 
2 : YES) . 'mmA\m:¥\%^\i-^ (S5 0 3) . - 

•V - h ?r#f!a L rafefl^-r [3 5 (nt^im^-) '<7^ .y -/s 5 

SrmrL. «?^^£B3<SS^m(aT-^5j-.(* (S 5 0 3 1 • 
YES) . ^feh*j)sa-+:*»^HiiTt.S4ft?g-Cft5A.t- 
')*^'5r«Wri-o (S S 0 3 3) , >)tr-:^-±'^^f?.-h'hmix 
Tl>6ttti-e«,ntf (S 5 0 3 3 : Y E S i , 5tf7*)jn 
(S 5 0 3 5) „ 35 0 3 

feSlMlS 5 0 3 3-C^--^«rf. OS t)ife=f*;4tS 

f^SfixTt^^ 4^tfir-(i/j:\.vigs.tc:jd:, s 5 3 3 7'>.^^?f 
U, ifef-T-'I'-lJDii^^^^^^bJcJiti-^. S 5 0 3 5jb5 
I- MIS 5 0 3 7<755a3^fg|i, •^cf-^'/U— 7^> Srf*7 L 

T . 3 CO s 5 0 5 -^^fri" 5. 
10 0 4 4] Jl!!tjS^i5-l>^fl]SJLfcii|{g(Bi/0(j: 

Sllcfo;i:fcii^/j:,tij^^^^^.7.^5^^ ,j5j. ^.^^ ^^^^ 

[0 0 4 5] ®6(;0iS?;j<;r)::^7^->7's 5 0 ^ 1 "Ctt. ;t 

«$K/cA>5A>Sr+iJt9r-f5„ ^--c-. iios 5 0 4 I'lc 
*5it5S¥S(n4'«t?Ert©5r. eg?. 8 ^iSfRiL "Caft^f 

trtt^iiit^^ t commit U'jc^t c,sgia|-f-5. ^ ^ J. ^ 
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Q068 



(s) 



in 



( 0 0 4 K J 7 cO/iifyjcO -^-T' yy S n 0 4 I I X'{t 

WT-ji n 5 K iH«tt5(c u ret o-cfc iii-T-'- 

HiJSiC .t o T l> J - P fi <o 6 a'.' ifistfim ^ n/i4J^^r'P L 
( U C) 4 7 ] t« < s 5 0 4 I 2 lUiai nTI4, m^.y'-'^ 

a ( a ) iz^-mmr- p j ~ p « tof*i. p 

I 0 0 4 8] ^< S 5 0 4 1 3 Tli. i ICI ^{-^A 
L-C S 5 0 4 1 4 -^^ffnTi. S 5 0 4 I 4 -5»(±. ^^^y 

5 0 4 1 4 : NO) . S 5 0 4 1 T-^efrL, i^f^ifeil 

?! 5 04 1 2!iT-fei^>> N^B«5lL-Cl^tuf.^-e 
ZroJ^^, Itit'Wffif^nx. S R 0 4 1 8 /• 
(0()4yl S504iy T-ii, i i73j@§j(/j;0f^ 

50418:YES) , S5041 9-^^/i-5, 
loo 5 01 S5 04 1 9-C'l4, ;x H^StUT 

^WlCj£^L7^:<,(^j!(»eMliife«B i (j=l. 2. 40 

Y) , tew. x^m. Y^.»7injco^a*m^ (v'x. V 

y) . f 'tffi^ (X. Y) (0iii4lpJ:»t07^-;Jr^ ^y! 



??Da 2 0 0 0 - 1 0 8 7 2 I 
M 

*.^^!l^B \ ii^rtr-i'fi^s^sS'icii, s 5 o n 5.^^ftL 

I T\ 44j«b i ic*tit;-ro-t > s i I t(»:./j 1 0 Id- 
El a (c). »cf<iij,<-f<sj:oic £Tlij^^B i 

mmg. (Vx. Vy) ■C^SiLfcilKJafc^&'g' m 
fc^f^SU i/j5T^ft-i-6T,1b5->ffi'4iii?:ffit: i (n) t'kili 
TOcl^T. ^r(0^/K{ii:iHB i (n) lOPIIifldx^ Y 
¥^)m\zWimc^ X , A Y <;)<e '3r 5 Jt r4'»® 42ffl B 
Ba-a2;$i-^„ ^LT, •?^'0fl|^^^!)!6S^|jJlB B;i'>/j:< 

t 0 0 5 2 J gE< s 5 0 4 1 6 ■?'{±. «^3tJ B i (OjgSfia 

S 5 0 4 1 1 O'-^t/u ffiSt i 5:^ y ^ > h LT 
S 5 0 4 1 4-^fTr5. Jil hOJ; : ic, u^^fV-y 

joints « i xxS.^ i (Z^5o\^TJIBifc«.fig,-6iJifllE C U 2^ 

- J ^FJ-#-5(r,!fe^s^--^ J. t-¥Bf1limHi ecu 2\z 
"C:SfsSi-L$i0v*?O« tto-, I516WS 3 0 4 llctJ 

[0 0 5 31 |36(cMi';. S 5 0 4 1 ;cT fr:EWief. i- 

nfci&mwtt, S 5 04 2'^#tTLT A:tt5CS55:7 7^ 

'JA4lMi-3 (S5 04 3) . ^lLm^<-f&-6?.^^^ 
ntf (S5 04 3 : YES) . y^ic. \mm>V z 1 
«.-fe5^'t-?*.^!iajirfi-5 (S 5044). rZT- V 

tl'ffi-CJbS. tB5?i$gE>Vr lT-*,4L(i IS5 04 
4: YES) . S5 04 5-^ffLTi'ctf*»DS77^^ 
€r^3itt-5. -tr, 5 5 0 4 1 (CJ-Ji>T?fSWr 1" 

^l±: S 5 0 4 S'-^fTt. 4feff*^5r75'j/^#^3t 
^^^rWISfl-S (S 5 0 4 7) . r©j*a[^^£'^!£ftfg^t 

Wl2fj^|.-n«¥|^ST-*>it(t' {S5047:»'ES), 
S 5 0 4 a^mrl-o, -&eo^*04iiS(3, .fc;jiLfc(^x- 
m)&^fi^,\ -n^ S5 04 7T'S;t!|3j«f. oitJ«E 
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@069 



IR 



(9) 



^jVjttS 5 0 4 3 X'i^-iLnm. r)i*)HltEmm?St7E>K 
ii'fj ^- .i>> ?j J« .fe a V >tt S 5 0 4 I -C-2?/fi"W|«f O t *) 
fTI <mi£> V r I VlUil rt-(Ctt. S 5 0 4 8 -^^f 

I, '%fnijgy ^ y^jm t -r-i. s 5 o 4 s s 

•C. 3 (O S 5 0 5 -l«f i-S. r. Z T'. mimiPSh 
•h.7>'./jili!M'v^ffi'5S|^K3di^oTV'S r i ^«|<S-f ifc 

1 0 0 5 4 J issi 3 CO s 5 0 5 T'fj. ';fef / ^Jjnii7 7 p-A'^ 

J)n2Ey9^^,-is-irs' h^i^T^^n(±• (s 5 0 5 : ye 

<S'fefi?35mi«J5rHtf,/Kiaiit-S. stfrstiu 
i U -C Jttl/IJ « I Mi ^- to iff^^to fig 5r BffJJlV '5 , 
'S'^ED^j^igpiJli^O («) , (b) (c:!^i-J;5/^ 

fO 0 5 51 f 4'^.*,, 5 04 aiiXJfcfr*^ 30 

7 iftMil%tiii\.xy.^^b^<ii. 1219 (a). 

J:p'|tg.m(cj;t)S3£Q^*:(??JI»*ra^^^L, S5 04 
[0 0 5 61 4**5, 09 (a) ICJS^^T1B;^^ig^;45#^ 

i:1-5ri:?riE!i^«fc4«>-CfeS. t.f^, i^jg (j,) ,-,3 

o 1 1? r-S iJifiS Irig It 5 J: .5 $ 5 z. t $ L 
10 0 5 7] 03IC«1J. S 5 0 7(754!!,g^(js 5 0 9 
-f^^Sr^T+S, ±fc, S 5 0 5jCT5Sttrf, ^;t£ SO 



tH»fl 2 0 0 0 - 1 0 8 7 2 1 
111 

s 5 0 7 1 fiittic. rns.Ki«jsia;ifipLfin 1 1 ^ o i-.iw*'- 

i L T, iJ/(iEjviffit(Ci«'>.%-r y r 'I'^nijE tt t ./^t-s 
Jir^r - «/)gs,. Trciffny^,? o > i > o tub k- 

10 0 5 8] c<;5ii£ra(g«,'/^'-^,j .m)f^n7.y- y-r 

xtfl2l2i (A) i-'A't-J:viiid£^fi'j;cm'l.n$it5*»i?. 
{CIA. *NSJ?fe*S^''(' -rcotii-i- J; c>^ig|j5]i(})jn j^v^ ^ T-^s. 
~i£<^«&:tro. u«2i (B) l-;,."4-J:^;rrfi,^ 

J;'?*;#t,^it.fef{gi(31]Da.-7 5'7^^/|.6< ^j^^T 

1 tU Taofjf jfejfiT 2 J; t-; <, $ I . ^ u *IBJJ4}Ju>^ 

2 1 (C) «C'r<1-J;-5(cfi!fSli*rasl^-/UKU7ti^lcJgjS 
V ^ i: 2^ traJ^yjn^ V- -/ ^ 0 jr L . ^rSffe-r 1 i^^Txfc 

5 i Ic J: o T. <T:^:<oifeffi.|liR5;€^a;t-r'J ^ i ;45-C- 

1 0 0 5 9 I J^jli, s 6 0 0 T-(0 Bt:s;jnj§;.^}^j5[-y.-7-^i, 
-~^>\:l-3\.^X\sA\ 0 (a) <0 7D-g^+., |,^^^(^ 
«.3iiM-'|-5. 7^3/73 6 0 1 lessor I* jSEfr 

T-^l:ftLli (S6O 1 : NO).. it?y«K^v<igiiacoig-^ 
W^a^rEH^flli^aiLT (Sfi09) ;lc-.^r/t.-^> 

[0 0 6 0] -Jj^ 5fefT^^^SrES5a^^•C.fci^J;c (s 6 0 
1 : YES) , S 6 03-^ffUT$|H)<ffi^i^j5«^-i- 

5, rwfliB^ii. ^■^mt^hmvs.mwmx-x 

5 gE< S 6 0 5 l-=TfB*tJfK? S^rS. 
S 6 0 7|r:fe(,NT. •?:*ie,|*jVs«7^-j»,cS^^ 

0 (b) lc7P■^«l|^8)^5/r5r#fiBtTf1e5^fjis«:^^ 

[00 6 1] 2>:lc, S 7 0 QXTiW^^Wm^^ 
5. ^<Oi)II«i^.'|iWi. y^uy Vt\^mi (S 7 ] 0) 

Ti>^,\.is-ymi (S7 2 0) . 'yyy^r^vmm (s 

7 3 0) Rc/:/u^:ie^ntp (S 7 4 0) ^WMfticfT^T 

J>lro«,»T> 1231 2W7a-f^+_^5,5,,BtTlSilW 
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121070 



(10) 



17 



i-rs (S7 1 1) , /ci;. Wtftu'/'Sirrt, M}?Aiiii 
[006 3 ] y;(C, S 7 2 ()(07' •7{|iljafl-t/--/;u 

<Anni-C-#>iHi (S 7 2 1 : VRS) . T i' -fer/U^jf-T 
"MffJj^rtft'raT (S 7 2 2) . ■KihT'/U— f->^:i|*T 10 

r0 0H4l -T,. *i!t|JJjft«^>Arefll-C*,n« (S 7 

2 1 : NO) . S 7 2 3'-sfj;f7L., 

fa«>Ar..n2T-*)iXli (S 7 2 3 : Y E S) . r ;7t/^ 
+ 7(Of'H!E)ji^^|iS$^^g;T;LT (S 7 2 4) . ^cthy/u-.^ 

3 : NO) . ^Hs:•!^■7'/^—?■>*^^^;-■t5„ 

[ 0 0 f» 5 J ifcic, s 7 3 o (O i -7 f. :^[|ilJffl|•^^•/;^ 

Mdi'-s^ »S:'!9jco;^7--vrs 7 3 i l-iai/^T)iDitiiEffia7g>j5 
#l!?.(lSArer2lJ: 19 *>'l>$i^;4.i^'T ,-).tlJWf /l|l)*K(B?S 
<Aref21T-*>n(f (S 7 3 1 : YE S) , i^y V¥^C 
lOft-rifiAt^Jfi^KL (S7 3 3) . ^i:,\Z.Tt>MJ^'^7 'in<<^ 
ii!)|g'i<^L-CA'i?. (S 7 3 5) . ^iK- j- 

I 0 0 6 6 ] Jj. ili:StSe(g5t^Arof2l-C#j*L(i (S 7 
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